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610 WIDENING
DWG. NO. 606-05)

(DTL.

COMPACT SLOPE
DENSITY REQUIR

S TO MEET THE
EMENTS OF STANDARD

SPECIFICATION SECTION 203. 03.

B

PC 3000G CABLE ASSEMBLY
PC 9852A GROUNDLINE STRUT
PC 704A CABLE ANCHOR—\

LU

AWAY FROM TRAFFIC

LENGTH{OF NEED

=

PC 782G BEARING PLATE
GUARDRAIL EXIT SLOT

3
FLATTER

1 OR

DX ; = ! }
T . ' | | PC 626G DEEP 650 |APPROX.
| | Pc eog DEEP | ' ' | BEni uRoRALL AL | \ XEDGE OF SHOULDER OR FACE OF GUARDRAIL
' ' ' WIDTH
, \ BEAM GUARDRAIL ' | | ' PC 985A
@ (J? %) @ C‘P <~’§D GUARDRAIL EXTRUDER
. . . ' . ' . . .
STANDARD W-BEAM | | | | I | | | |
GUARDRAIL OPTIONAL TERMINAL SECTION
| ' | ' 8 SPACES AT 1,905 m = 15.24 m ' | | , ~C—— TRAFFIC
T
MI6 x 31 SPLICE ,|, ! ! ! MI6 x 31 SPLICE L, ~Do NOT ATTACH RALL TO ! PC 704A ! 10 O, x loz |
BOLTS & NUTS :|': | | | BOLTS & NUTS :|T: BLOCK AT THIS LOCATION | CABLE ANCHOR LAG SCREWS i
c | B AJ-—l \
X X '
e + o + o a7 = o -
I E—— , , [ 4 ' R -
535 [ T D
T PC 30006 I T
I I I Il | L L | I PE30 N
(! I I |1 |1 I| | I| | I| | ASSEMBLY I| |
I I I I I I I | | pc ogs2a I
I I I I I b b Y | GROUNDL INE b
[ [ [ (I (I [ [ | | STRUT [
- - - - - [ [ (! [
C —_ -<J — :j —
B A
BILL OF MATERIAL NOTES:
PC aTY DESCRIPTION 1. THE M16 FLAT WASHER IS USED LNDER
PC 4075B PC 40758 606 | 1 DEEP BEAM G.R. (12 GA., 2.7 THK.), 7.62 m N e g BEHIND THE POST OALY.
WOOD BLOCK PC 40638 WooD BLOCK PC 4147B PC 41478 -
Wo0D PoST 626 | | DEEP BEAM G.R. (12 GA., 2.7 THK.), 7.62 m
15 WOOD POST WOOD POST
3 zoaa | 1 CABLE ANCHOR 2. STRUT CHANNEL IS SHOWN LEGS DOWN.
— MIG x 254 POST PC 41478 FOR OPPOSITE HAND INSTALL LEGS UP.
- 250 BOLT W HES RUT & WOOD POST 7056 | | PIPE SLEEVE, 50 DIA. x 140
175 MI6 x 457 POST 175 3. USE THE ET-2000 TERMINAL SECTION
Yy _ b BOLT W/ HEX NUT & Y _ Yy N_ WASHER (SEE NOTE 1) D G AT 7406 | 4 | STEEL TUBE, 152 x 203 x 1370 ON DIVIDED ROADWAYS IF THE WIDTH IS
= WASHER (SEE NOTE 1) —:‘\ = L 766G | 4 SOIL PLATE, 460 x 610 x 6 7.5 m OR GREATER BETWEEN F INISHED
MI6 x 457 POST N PC 30006 CABLE SURFACES. CONSIDER OTHER TERMINAL
BOLT W/ HEX NUT & PC 705G PIPE SLEEVE ASSEMBLY WITH M24 7826 | | BEARING PLATE, 200 x 200 x 16 SECTIONS IF THE WIDTH IS LESS THAN
535 535 WASHER (SEE NOTE 1) 535 INSERTED INTO POST 1 HEX NUT & WASHER 985A 1 GUARDRAIL EXTRUDER 7.5 m BETWEEN FINISHED SURFACES.
EACH END
501 50 PC 9852A GROUNDLINE 30006 | 1 | CABLE ASSEMBLY 4. FLARE THE END SECTION AWAY FROM
N (o] STRUT (SEE NOTE 2) 33006 | 11 M16 WASHER TRAFFIC AT A RATE OF 50:1 FOR
3 3 3 15.24 m (ILLUSTRATED). FLARES
7O | 2 | 7T | | 33406 | 35 | MI6 NUT OF 50:1 FOR 30.48 m MAY ALSO BE
355 MI6 x 241 HEX 355 MIG x 241 HEX | 33606 | 16 | M6 x 31 SPLICE BOLT USED. THE FLARE MAY BE OMITTED
HEAD BOLT & NUT HEAD BOLT & NUT ON ROADS WITH SHOULDERS GREATER
' WITH 2 WASHERS ' 34786 | 8 MI& x 191 HEX HEAD BOLT THAN 0.6 m IN WIDTH.
(o) —e—é— . - _g_ _ g 34976 4 M16 x 241 HEX HEAD BOLT
TNF—Mi6 x 191 Hex ™~ MIE x 191 HEX / 35006 | | MI6 x 254 POST BOLT % WARKER ON_THE CUARDRAIL EXRUDER
HEAD BOLTS & NUTS HEAD BOLTS & NUTS
1120 35806 | 6 MI6 x 457 POST BOLT FACE, HAVING ALTERNATING RETRO-
REFLECTIVE BLACK AND YELLOW
\ \ 1320 39006 | 2 | M24 WASHER STRIPES SLOPED DOWNWARD AT AN
PC 766G PC 766G 39106 | 2 M24 HEX NUT ANGLE OF 45° TOWARDS THE SIDE ON
SOIL PLATE SOIL PLATE 20638 | 2 WOOD POST, 150 x 200 x 1830 WHICH TRAFFIC IS TO PASS.
bC 7406 AN b 7406 40758 | & WOOD BLOCK, 150 x 200 x 350
R L1 NOoTE:  SECTION "c-C" IS STEEL TUBE STEEL TUBE 41418 | 4 WOOD POST, 140 x 130 x 1145
SIMILAR AT POST 5 EXCEPT 42286 | 2 10 DIA. x 102 LAG SCREW
RAIL IS NOT ATTACHED. L_ 9852A | 1 GROUNDLINE STRUT (LEFT OR RIGHT)
DETAILED DRAWING
REFERENCE DWG. NO.
SECTION "c-C" SECTION "B-B" SECTION "A-A" PARTIAL VIEW AT POST | AR e Tl 606-13A
(TYP. AT POSTS 6, 7 AND 8) (TYP. AT POSTS 3 AND 4) (AT POST 2) (DO NOT ATTACH RAIL TO POST 1)
OPTIONAL
TERMINAL SECTION -
ET-2000

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




610 WIDENING (DTL.
DWG. NO. 606-05)

COMPACT SLOPES TO MEET THE
DENSITY REQUIREMENTS OF STANDARD
SPECIFICATION SECTION 203. 03.

B

E770 CABLE ASSEMBLY
E780 GROUNDLINE STRUT
E761 CABLE ANCHOR BOX—\

E750 BEARING PLATE

U

GUARDRAIL EXIT SLOT
AWAY FROM TRAFFIC

10:1 OR
FLATTER

LENGTH{OF NEED

=

10: 1 OR
FLATTER

STANDARD W-BEAM

T
E1205 DEEP l |
BEAM GUARDRAIL !

|

i
!

|
OPTIONAL TERMINAL SECTION |

;

E1200 DEEP l
BEAM GUARDRAIL

3:

FLATTER

1 OR

E3005 IMPACT HEAD

XEDGE OF SHOULDER OR FACE OF GUARDRAIL

|
GUARDRAIL |
| ' 8 SPACES AT 1,905 m = 15.24 m ' | X , ~aC—— TRAFFIC
MI6 x 31 SPLICE el X , MI6 x 31 SPLICE I|rI gEOgETA$Tm|CSH LROACHR‘HTODN | I E761 CABLE ! 10 DIA. x 76
BOLTS & NUTS o | | BOLTS & NUTS k | | ANCHOR BOX | LAG SCREWS
C B A
e =+ =+ o p ] = =l s
g 1 H— . i i 1 i L™ v -l
535 | D N+ A
= F T
I I I Il | L L LI e770 casLE N
(! I I |1 |1 (N | | | ASSEMBLY |
I I I I I ' Loy Loy Loy
I I I I I b b Y | E780 GROUND- b
[ [ [ (I (I [ [ | | LINE STRUT [
- - - - - [ [ (! [
C —_ -<J — :j —
B A
BILL OF MATERIAL NOTES:
P675 WOOD BLOCK CODE | oTY DESCRIPTION 1. THE M16 FLAT WASHER IS USED LNDER
P&T5 E1200 1 DEEP BEAM G.R. (12 GA., 2.7 THK.), 8089.9 LngﬁgL'ERBfSH'ﬂgEgHiT"?ag STI_LY'
P671 WOOD POST #0oD BLOCK Ppeso pe50 E1205 | | DEEP BEAM G.R. (12 GA., 2.7 THK.), 7937.5 )
75 / wooD POST / wooD POST — — — . 2. STRUT CHANNEL IS SHOWN LEGS DOWN
J SE— — MI6 x 254 POST PE50 ET35 4 STEEL TUBE, 152 x 203 x 1370 FOR OPPOSITE HAND INSTALL LEGS UP.
- 250 oL T W R RUT & WOOD POST SP600 4 SOIL PLATE, 460 x 610 x 6
175 MI6 x 457 POST 175 3. USE THE BEST TERMINAL SECTION ON
'y _ b BOLT W/ HEX NUT & A _ Yy N WASHER (SEE NOTE 1) B0 NG PLATE ET40 ! PIPE SLEEVE, 50 DIA. x 140 DIVIDED ROADWAYS IF THE WIDTH IS
= WASHER (SEE NOTE 1) —:‘\ = L ET50 1 BEARING PLATE, 200 x 200 x 16 7.5 m OR GREATER BETWEEN FINISHED
MI6 x 457 POST N E770 CABLE SURFACES. CONSIDER OTHER TERMINAL
BOLT W/ HEX NUT & E740 PIPE SLEEVE ASSEMBLY WITH M24 |18 ! CABLE ANCHOR BOX SECTIONS IF THE WIDTH IS LESS THAN
535 535 WASHER (SEE NOTE 1) 535 INSERTED INTO POST 1 HEX NUT & WASHER | ET70 1 CABLE ASSEMBLY 7.5 m BETWEEN FINISHED SURFACES.
EACH END
501 50 E780 GROUNDL INE E780 1 GROUNDLINE STRUT (LEFT OR RIGHT) 4. FLARE THE END SECTION AWAY FROM
N (o] STRUT (SEE NOTE 2) E3005 1 BEST IMPACT HEAD TRAFFIC AT A RATE OF 50:1 FOR
3 3 3 15.24 m (ILLUSTRATED). FLARES
o/ A | P650 4 WOOD POST, 140 x 190 x 1145 BB T E D ay A s
355 MI6 x 241 HEX 355 MI6 x 241 HEX | P6T1 4 WOOD CRT POST, 150 x 200 x 1830 USED. THE FLARE MAY BE OMITTED
HEAD BOLT & NUT HEAD BOLT & NUT ON ROADS WITH SHOULDERS GREATER
WITH 2 WASHERS ' PeTS 6 WOOD BLOCK., 150 x 200 x 350 THAN 0.6 m IN WIDTH.
(o) o= . — | I B580122 | 16 | MI6 x 31 SPLICE BOLT
RN AN 5. PLACE A SELF-ADHESIVE OBJECT
L M16 x 191 HEX MIG x 191 HEX 8580754 | 8 MI6 x 191 HEX HEAD BOLT
MLE X L X Ts ML X I HEX TS MARKER ON THE GUARDRAIL EXTRUDER
1120 A L NU Al L NU B580954 | 4 MI6 x 241 HEX HEAD BOLT FACE, HAVING ALTERNATING RETRO-
REFLECTIVE BLACK AND YELLOW
\ \ 1320 8581002 | 1 MI6 x 254 POST BOLT TR T
SP600 SPE00 B581802 | 6 MI6 x 457 POST BOLT ANGLE OF 45° TOWARDS THE SIDE ON
SOIL PLATE SOIL PLATE £350 2 0 x 76 LAG SCREW WHICH TRAFFIC IS TO PASS.
AN 1 T
£735 £735 NO50 35 | M6 NU
R L Note:  SECTION "c-c" 15 STEEL TUBE STEEL TUBE W50 11 | MI6 FLAT WASHER
SIMILAR AT POST 5 EXCEPT N100 2 M24 HEX NUT
RAIL IS NOT ATTACHED. ) Y100 > 24 WASFER
DETAILED DRAWING
REFERENCE DWG. NO.
SECTION "c-C" SECTION "B-B" SECTION "A-A" PARTIAL VIEW AT POST | AR e Tl 606-13B
(TYP. AT POSTS 6, 7 AND 8) (TYP. AT POSTS 3 AND 4) (AT POST 2) (DO NOT ATTACH RAIL TO POST 1)
OPTIONAL
TERMINAL SECTION -

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

BEST

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




s Frame left blank

B

RE-5-76 -)K—/

F-3(241)76 %
BOLT WITH
F-12-73 % WASHER
UNDER HEAD AND
F-13-73 % WASHER
UNDER NUT

535

16 PENNY NAIL
DRIVEN THROUGH
HOLE IN BEARING
PLATE INTO
WooD POST

F-35-76 *

BEARING PLATE
(SEE DETAIL}

ONE-WAY DEPARTURE TERMINAL SECTION

STANDARD W-BEAM
GUARDRAIL

2 SPACES AT 1.905 m = 3.8l m

406 305
50 50
A-<1

— — — |

L
|

|
F-37-76 * |
i;é;ﬁ;ﬁgﬂ@ ++
T 4 |1
5 7t

— 4+

—+
4
—+
_I\/_

—

NSRS

RE-71-79 *

/ A=
ANCHOR PLATE

F-34-76 %

ELEVATION
RE-3-73 *
F-13-73 %
F-38-79 %
F-8-76 %
(EIGHT REQUIRED) 145
NEUTRAL AXIS Fo35-76 % . |
175 |
_.’_
RE-T1-79 * !
460
1625
SECTION A-A
200 x 25 x 5 3 ||
PLATE TACK WELDED 4.8 DIA.
TO 19 mm PLATE HOLE 40 FRONT VIEW
N _fe
25 \_¢|_ T
200
el T
3 DIA. HOLE
19w fe 100
200
BEARING PLATE DETAIL
NOTE:

\ GROUND LINE

WOOD OR CONCRETE
L POST (SEF DIL.
DWG. NO. 606-05)

¢ 22 DIA. HOLE
In n
¢ 60 DIA. HOLE
In i

w
[

| 4

SIDE VIEW

END POST DETAILS

% SEE DTL. DWG. NO. 606-80 FOR

SCHEDULE OF GUARDRAIL HARDWARE.

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. .
SECTION 606 606-18

ONE-WAY DEPARTURE
TERMINAL SECTION

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




STANDARD BARRIER —\

25 DIA.

19 mm CHAMFER

¢ PLATE WASHER W/ ROUND HOLE

(SEE DETAIL THIS SHEET)W\
[

€ M22 x 305 HIGH STRENGTH
BOLTS W/ 1 PLATE WASHER

AND 1 HEX NUT
RE-8-79,

195 x 145 (MIN. ) POST\_

END OF BARRIER

535

x 915 STEEL DOWELS ‘ ol |
DRIVEN THRU PIPE SLEEVES

END OF BARRIER ——

(TYP.

)

2100 TAPERED CONC. CURB

ELEVATION

476. 25 476. 25

70 —

476. 25

STD. BIT.

476.25 952. 50 , POST SPACING

<

— _°

SEE DTL.
DWG. NO. 606-88

g@&

2100 TAPERED CURB

o

[ A\ |
METAL GUARDRAIL

WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED

Al

PL AN
DETAIL
295 x 145 (MIN. )
WooD BLDCKOUT7
TIp M
y
535
1
11/
TOP OF l
ROADWAY
SECTION A-A

/—25.4 DIA. HOLE FOR M22 BOLT

25
-—1—-F 50

{f{i\ 25

38

76

PLATE WASHER

NOTES:

TAPERED CONCRETE CURBS:
TYPE 1, SEE DTL. DWG.
TYPE 3, SEE DTL. DWG.

NO. 606-26
NO. 606-27

CURB TAPERS ARE NOT REQUIRED WHEN EXISTING APPROACH SLABS
ARE IN PLACE.

PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.

(SEE DTL. DWG. NO. 606-05.)

DO NOT FLARE BRIDGE APPROACH SECTIONS.

CURB {WHERE REQUIRED-
SEE ROAD PLANS) (WARP AS NECESSARY
TO MEET END OF CONC. CURB)

38 \e mm GALV. METAL PLATE

7.62 m BRIDGE APPROACH SECTION

STANDARD W-BEAM

GUARDRAIL

195 x 145 (MIN. )} x 1625
POST W/ 295 x 145 (MIN.)
x 350 BLOCKOUT

END OF CONCRETE BARRIER

FOR TAPERED CURB
DETAILS SEE DETAIL
“A" & DTL. DWG. e

NO. 606-26ﬁ7
RE-8-79 SEE DTL.
DWG. NO. 606-88

SEE DETAILS ON
BRIDGE PLANS

DIMENS ION VARIES

(SEE BRIDGE PLANS)i

195 x 145 (MIN. ) x 1625 POST W/
195 x 145 (MIN. ) x 350 BLOCKOUT

952.50

1905. 00

RN

70— ‘

i all

B!
/

3810.00 ./

M.

USE DOUBLED GUARDRAIL BEAMS

|
\—METAL GUARDRAIL {SEE
DTL. DWG. NO. 606-05)

% GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE |

(FOR BRIDGES USING CONCRETE BARRIER RAIL)

7.62 m BRIDGE APPROACH SECTION

STANDARD W-BEAM

GUARDRAIL

195 x 145 (MIN. )} x 1625 POST
W/ 195 x 145 x 350 BLOCKOUT

JONMS DN

952. 50

1905. 00

i A

BRIDGE RAIL POST 4»'8]

€ RAIL SPLICE — i

FOR TAPERED CURB
DETAILS SEE DTL.
DWG. NO. 606 27

/

END OF EXISTING CURB
—
™~

A A

3810. 00

H‘Mﬁ

—_

H A&

USE DOUBLED GUARDRAIL BEAMS

|
\—METAL GUARDRAIL (SEE
DTL. DWG. NO. 606-05)

% GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2

(FOR BRIDGES WITHOUT CURBS}

7.62 m BRIDGE APPROACH SECTION

STANDARD W-BEAM

GUARDRAIL

195 x 145 (MIN. } x 1625
POST W/ 295 x 145 (M. )
x 350 BLOCKOUT

195 x 145 (MIN. ) x 1625 POST W/
195 x 145 (MIN. ) x 350 BLOCKOUT

476 25

952.50

1905. 00

\

RE-8-79 SEE DTL.

DWG. NO. 606-88 \
UNLESS OTHERWISE
NOTED ON BRIDGE PLANS

—1p |Z|\

i H

x % % */
3810.00 /

H H

|
\—METAL GUARDRAIL (SEE
DTL. DWG. NO. 606-05)

% GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

DETAILED DRAWING

SECTION 606 606-25

BRIDGE APPROACH

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

SECTIONS

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




CURB END N

WIRE SEIZING OR
;: EQUIVALENT FASTENING

S~

i R

A .
44,5 1.D. : © . >t
51D 2.7 DIA. W}ij ROPE| »
| 610 |
38 f i

WIRE ROPE DETAIL

125 TYP. ) 2 ~ Bl ~
17 /#13 BARS
1 1 1

40 CL.

C! THRU C8 #13 HOOPS AT APPROX. 290 O.C. ‘
1

2100 TAPERED CURB

PLAN

#13

280

75

BILL OF REINFORCING STEEL (ONE SECTION ONLY)
B
\..[ p) ’*35'
A B ¢
TYPE |
BENT BARS (ALL DIMENSIONS ARE OUT TO QUT)
MARK SIZE NO. TYPE | LENGTH A B c D E
c1 #13 1 1 1360 270 395 330 205 80
c2 1225 240 350 290 185
3 1090 205 310 255 160
c4 955 175 265 215 140
5 820 145 220 175 120
3 695 115 180 140 100
c7 555 80 135 100 80
c8 1 1 415 50 30 60 55 80
B1 #13 4 [STRAIGHT| 2020 ~ ~ ~ ~ ~
165
140
25 Iq—»
B 50 /_.-.A. 0
125 7‘_ ;?ﬁ»—m ~ #13 BARS
40 CL. L #13 HOOP
(TYP. )A—I
B<J
VIEW B-B
¢ 38 I.D. PIPE
SLEEVES FOR
25 DIA.x 915
STEEL DOWELS
l=—40 CL. l<—¢ 38 DIA. x 355 STEEL PIN
.
€ 12.7 DIA. i
WIRE ROPE
p A |
265 ‘
38—t
19 mm CHAMFER /
(TYP.) l«~—END OF CURB SECTION
SECTION C-C
NOTES:
TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION
355 TYPE 1 (SEE DTL. DWG. NO. 606-25).

\— #13 HOOP

40 CL.
(TYP.

) —

r«— 76 DIA.
BLOCKOUT

32 DIA.
BLOCKOUT

305

VIEW A-A

WIRE ROPE CONSISTS OF ZINC-COATED STEEL WIRE 7 STRAND UTILITY

GRADE WITH A MINIMUM BREAKING S
TO ASTM SPECIFICATION A 475.

ALL REINFORCING STEEL IS OF THE DEFORMED TYPE,

TRENGTH OF 111.2 kN, COMFORMING

MEETING THE

REQUIREMENTS OF AASHTO M 31M (ASTM A 615M, GRADE 420).

ALL CONCRETE IS CLASS "DD".

TOTAL CONCRETE PER 2100 mm TAPERED CURB EST. = 0.17 m?3.

TOTAL REBAR WEIGHT PER 2100 mm TAPERED CURB EST. =

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

15. 1 kg.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 6086 606-26

TAPERED CONCRETE
CURB DETAIL

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD

380
BILL OF REINFORCING STEEL (ONE SECTION ONLY)
165 215 5
100 | |
<—>| A A
¢ 38 1.D. PIPE .
SLEEVE FOR 25 DIA, x o TYPE 1
915 STEEL DOWELS T BENT BARS (ALL DIMENSIONS ARE OUT TO OUT)
f MARK SIZE NO. TYPE LENGTH A B
i C1 #13 1 1 390 150 30
SEE NOTES % ! c2 480 175 130
FINISHED GRADE | €3 570 200 170
AT CURB FACE— 125 X ca 665 225 215
i I I c5 755 250 255
100 M'N-i L | 6 1 | 845 270 295
I B1 4 STRAIGHT | 1720 ~ -
B2 #3 2 STRAIGHT | 600 ~ ~
END VIEW
1800
300 . 600 . 600 300
¢ 38 I.D. PIPE | |
X §15 STEEL DOWELS ' B2 ~ #13 BARS - DRILL
\’|\'~ AND GROUT 300 mm INTQ
2 ~Bl ~ THE EXISTING CURB
#13 BARS (TYP.)

/' 7
1 I
165 00_1_
380 y <
215 — — -
.
FACE OF NEW CURB TAPER C1 THRU C& ~ \—EXISTING CURB
#13 U-BARS
SPACED AS SHOWN
PLAN
—2 ~B2 ~ #13 BARS -
\ C1 THRU C6 ~ #13 U-BARS ) DRILL AND GROUT 300 mm
| | INTO THE EXISTING CURB
)
‘ e — T _ _|
SEE NOTES * — o ] : : I 1k <
125 = T | I P | I | f\’ri
L | I L L | | L L | | L
100 MIN. 1) N O I R I I _L |
i I N A EXISTING CURB
EXISTING GRADE AT
FACE OF CURB
ELEVATION
NOTES:
REMOVE THE EXISTING SURFACE UNDER THE NEW CONCRETE CURB TAPERS AS
APPROVED BY THE ENGINEER. EMBED THE CURB TAPER A MINIMUM OF 100 mm
BELOW THE GRADE MEASURED AT THE INSIDE FACE OF THE TAPER. ALL DIMENSIONS ARE MILLIMETERS
tmm} UNLESS OTHERWISE NOTED.
ALL REINFORCING STEEL IS OF THE DEFORMED TYPE, MEETING THE REQUIREMENTS
OF AASHTO M 31M (ASTM A 615M, GRADE 420). SETATED DRAWING
ALL CONCRETE IS CLASS "DD". REFERENCE DWG. NO.
TOTAL CONCRETE PER 1800 mm TAPERED CURB EST. = 0.16 m?. STANDARD SPEC.
TOTAL REBAR WEIGHT PER 1800 mm TAPERED CURB EST. = 11,7 ka. SECTION 606 606-27

TAPERED CONCRETE CURB IS USED WITH BRIDGE APPROACH SECTION TYPE 3
DTL. DWG. NO. 606-25

(SEE

% ADJUST DIMENSION TO MATCH EXISTING CURB.

TAPERED CONCRETE
CURB DETAIL

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




TERMINAL DETALS ) FIRST RUN OF CABLE GUARDRAIL ,
POST DISTANCE | OFFSET FROM CABLE FASTENER BASE | SECOND RUN OF CABLE GUARDRAIL ,
FROM ANCHOR [INSTALL. LINE TYPE QUANTITY DESCRIPTION PLATES
5 12 800 0 F-1-76 HOOK BOLT ~ | THIRD RUN OF CABLE GUARDRAIL
4 10 970 50 F-1-76 HOOK BOLT ~ 0] 0] 0] 0]
3 9140 150 F-1-76 HOOK BOLT ~ AUN LT AUN R LT
-2- -2- 1 I 1 I I
2 7310 300 P-2-79 END CAP P-2-79 INSTALLATION LiNg B=——uo 1 = | | B . . . Ly O . . . L
1 5480 500 P-2-79 END CAP P-2-79 (FACE OF RAIL) T 9 <3 g
ANCHOR 0 1220 THREE CABLE END ASSEMBLIES *
TYPICAL | AYOUT FOR MULTIPLE RUNS OF CABLE GUARDRAIL
EACH RUN OF CABLE GUARDRAIL CONTAINS TWO
SCHEDULE OF HARDWARE * TERMINAL SECTIONS WITH ANCHOR ASSEMBLIES. 177.8
DESIGNATION DESCRIPTION DTL. DWG. NO. THREADED
F-1-76 M8 HOOK BOLT 606-82 58. 7
F-10(114)-79 M20 HEX BOLT & NUT & WASHER 606-82 25.4 DIA,
P-1-76 STRUCTURAL SHAPE LINE POST (STEEL) 606-92 _Eg -
P-2-79 END POST FITTINGS 606-90 f
P-46-76 BENT PLATE LINE POST (STEEL) 606-92 SPLICE CABLE LUSING
— - A COUPLING DEVICE WEDGES (SEE DTL.
RE-1-76 19.1 DIA. WIRE ROPE {3x7) 606-94 AS SHOWN, OR AN DWG. NO. 606-94)
* SEE_ARTBA TECHNICAL BULLETIN NO.268-8 AR D e THOD
(AGC STD. FORM NO. 131) "A GUIDE TO ENGINEER CABLE SPLICE
STANDARDIZED HIGHWAY BARRIER RAIL HARDWARE. " :
1830, 1830, 1830, 1830, 4880, TYPICAL 19.1 DIA. CABLES
GROUND L INE ‘ ‘ ‘ | | ON TANGENT &
{ | | | |
i 1 < < CO — _ 1 _
r 1—=r:r::i; p— r [I ] | | | | T M{ nﬂmf 1 T 1an 1% =
CONCRETE ANCHOR - | | | Iy
206-41 FOR BETAL'S Rl ELEVATION I ELEVATION IR
AND ALTERNATE ANCHOR. - T - 1~
CABLE GUARDRAIL TERMINAL SECTION CABLE GUARDRAIL TERMINAL SECTION CABLE GUARDRAIL TERMINAL SECTION
PAY LIMIT FOR EACH RUN OF CABLE GUARDRAIL (FROM POST (8) T0 POST (&)
(NOT TO EXCEED 595.36 m)
LOWER CABLE
LOWER CABLE |
® O @ ® @ ©) ®e o
| |
1220 UPPER CABLE | | 1 L L i . . | l UPPER CABLE INSTALLATION L INE
5.48 m 4 BAYS AT 1.83 m = 7.32 m 3 I POST SPACING (FACE OF RAILL)
T
12.80 m SEE NOTE () BELOW VARIABLE LENGTH OF NEED
NOTE: PLAN
EITHER LINE POST (STRUCTURAL SHAPE OR BENT
PLATE) MAY BE USED THROUGH THE RUN, BUT
USE ONLY STRUCTURAL SHAPE POSTS ON THE
ENDS. MAINTAIN A CONSISTENT TYPE OF POST
ON ALL RUNS OF CABLE RAIL FOR THE PROJECT.
NORMAL
FINISHED
0.6 m SHOULDER — |«— OFFSET (SEE NOTES:
TABLE ABOVE)
MIN. k] - FOR CABLE GUARDRAIL RUNS OF:
] [ A 162.24 m OR LESS: USE COMPENSATING ASSEMBLY ON ONE END
| vwe I = NORMAL AND TURNBUCKLE END ASSEMBLY ON THE OTHER END OF EACH
nook 4 - FINISHED W d CABLE.
! EDGE | BoiT M - SHOULDER Iy GREATER THAN 162.24 m, UP TO 620.96 m MAXIMUM: USE
1 TREIEFIC avea [ T "NSTA'-'-QHE"; COMPENSATING END ASSEMBLY ON BOTH ENDS OF EACH CABLE.
| 840
| LANE |1 :: END POST 610 SEE DTL. DWG. NO. 606-34 FOR TURNBUCKLE AND COMPENSATING
| | l_s10 i FITTINGS END ASSEMBLY DETAILS.
| | @ LINE POST SPACING:
| |1 VARIABLE TANGENTS AND CURVES WITH RADII 220 m AND GREATER: 4880 mm.
I VARIABLE CURVES WITH RADIILESS THAN 220 m DOWN TO 70 m: 3660 mm.
] ' | 2:1 OR FLATTER NOTE: DO NOT INSTALL CABLE GUARDRAIL ON THE INSIDE
| w 2:1 OR FLATTER SHOULDER OF ANY CURVE.
[ 50 NOMINAL
| || UNIFORMLY TENSION ALL CABLES TO COMPRESS SPRINGS BY 90 mm.
27 SLOPE
[ : : DO NOT INSTALL CABLE GUARDRAIL FOR OBSTACLES WITHIN 3.7 m ALL DIMENSIONS ARE MILLIMETERS
710 [ 200 x 610 x 6 PL. w OF THE INSTALLATION LINE. tmm) UNLESS OTHERWISE NOTED.
' | %% WIDENING IS REQUIRED DO NOT USE CABLE GUARDRAIL WITH FILL SLOPES STEEPER THAN 2: 1,
I o IF FINISHED SHOULDER IS UNLESS THE DISTANCE BETWEEN THE BACK OF THE POSTS AND THE DETAILED DRAWING
: B #EEST;:égICO'LBANTZ FROM BREAK IN THE FILL SLOPE IS AT LEAST 2.5 m. REFERENCE DWG. NO.
l«——— 575 x 8 kg/m . STANDARD SPEC. _
A L SECTION 606 606-40

TYPICAL INSTALLATION DETAIL

INTERMEDIATE POST

TYPICAL

INSTALLATION DETAIL

END POSTS

CABLE GUARDRAIL

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD
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STANDARD
W-BEAM
GUARDRAIL

OPTIMALLY 90, MAY
VARY BY MORE THAN

CLEAR THE RADIUS AREA
/OF ALL FIXED OBJECTS

@ R1 MAY EQUAL THE END OF THE BRIDGE
APPROACH SECTION.

@ NOTE: THE RADIUS FOR ANY PARTICULAR

INSTALLATION IS CONSTANT.
RADIUS FROM TABLE.

SELECT
(SEE GUARDRAIL

SUMMARY FRAME. )

WASHERS

CRT POSTS - NO
(SEE DETAIL B)

CABLES TO HAVE LESS THAN 38
mm OF SAG AFTER INSTALLATION

DETAIL A 200 x 25 x 5

PLATE TACK WELDED
TO 19 mm PLATE

4.8 DIA,

HOLE —\

b ——

25}__

WOOD BREAKAWAY POSTS

305 406
N
50 50
RE-71-79 %
ANCHOR PLATE
—
|

NOT
10°

7 v

4 SPACES AT 1.905 m = 7.62 m

e

=

-+ [«—40
¢ 27.0
DIA. HOLE

——H——m 100

BEARING PLATE DETAIL

F-3(51)-76 % OR F-8-76 *
BOLT WITH F-35-76 % WASHER
UNDER HEAD AND NUT

6 ~ 19,1 CABLE

INT,
SRsecTivg ROADW,

AY TERMINAL SECTION

535 CLIPS (TYP.)

U-BOLTS ON THIS CABLE

751

610

F-34-76 * 230 150, 230
F-35-76 % | |

19.1 DIA, CABLE,
ONE END SWAGED

BOX BEAM, HSS 64 x 64 x 6.4
F-10(241)-79 * . N

6

SOIL PLATE

RADIUS TABLE
RADIUS | LENGTH OF BENT RAIL
2450 3.81 m
4850 7.62 m
7300 11.43 m
9700 15.24 m

152 203
[t
76 f 76
25 % 1015 > 101.5
i R-—-— T
22.2 |
405 DIA.
HOLES | —si|e—26.5
Do
— K—1s0
1525
STRUCTURAL TUBING
/203 x 152 x 4.8
FRONT VIEW  SIDE VIEW

STEEL TUBE DETAILS

LSS NS
ELEVATION
135 185
T s T/—E 22 DI HOLE—
7' ==
460
1080 § 60 DIA. HOLE
s |,
50}_=T ¢ 22 oin. HoLE ]
FRONT VIEW SIDE VIEW

NOTES:

SEE DTL.

* SEE DTL.
HARDWARE.

WOOD BREAKAWAY

POST DETAILS

DWG. NO. 606-05 FOR GUARDRAIL WIDENING
REQUIREMENTS.,

DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL

NS

_I_/\/_l\
—'J\/"— STEEL TUBE
L

RE-7-79 *
(ADJUST
TO FIT)

SPLICE BUFFER TO 280 RADIUS TERMINAL ELEMENT

TERMINAL CONNECTOR
WITH F-3(31)-76 *
BOLTS (4 REQUIRED) 250 DIA. GALV. STEEL
PIPE 330 LONG

RE-8-79 %

NO CONNECTION TO POST,
RAILING IS SUPPORTED BY PLATE

vl

| S —

100 x 300 x 10 PLATE

BCT POST M16 BUTTONHEAD BOLT
CONNECTING BUFFERED END

SECTION TO PIPE, NO WASHER

DETAIL A

6 BEARING PLATE
Z S BN O

22.2
%/%m. HOLES
460 — - -

230—17 T

\—6 mm STEEL PLATE

SOIL PLATE DETAIL

WOOD BREAK-
AWAY POST

TWO F-10(203)-79 %
(TWO WASHERS EACH)

195 MIN, — e

M10 BUTTONHEAD
BOLT WITH NO WASHER

‘ ’4— 145 MIN,

R
1830 405 -;*\

TS5
90 DIA.

HOLES

CONTROLLED RELEASING TERMINAL (CRT) POST

DETAIL B

DETAILED DRAWING

SECTION 606 606-46

INTERSECTING ROADWAY
TERMINAL SECTION

ALL DIMENSIONS ARE MILLIMETERS EFFECTIVE: AUGUST 1999

(mm) UNLESS OTHERWISE NOTED.

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




25.4 x 101.6 SLOTS 25.4 DIA. HOLES N
17.5 IN BOX BEAM (TYP., TOP BOX BEAM (TYP. TOP
”.5_’_1 AND BOTTOM) AND BOTTOM)
| ) 152 89 152 108 108
— l I i I __ A I l
T

* TWO HOLES REQUIRED e ™ ' = T P
ON FRONT OF POST. 1O | o@c's@ d Ifo]l } I[e]l l'QoQo OOOdl lo!
HOLES ON PLATE SIDE 202 L L ol o L L L

ARE OPTIONAL.

15.9 DIA. |910 TRAFFIC SIDE | 50 GAP 12.5 GAP HSS 152 x 152
|

HOLES * x 4.8 (MODIFIED
ARTBA RE-10-76)

| 3 S75 x 8 kg/m

1620

> 3E50-280
3V'50-280 200 x 610 x 6 PL.

REFLECTIVE TAB
345 345

SPLICE PLATES | 345
| - _\|m NN | fﬁ.ﬂ_—Lﬁ:%E
{ o Yﬂrﬂ@i =T e %
llLl = tﬁ'x.ﬂ— . |

345 SPLICE PLATES A<——|

| T
610 ! ! |
Q M20 x 51 HIGH M20 x 51 HIGH |
710 SPLIC STRENGTH BOLT STANDARD BOX BEAM SPLICE  STRENGTH BOLT |
WITH HARDENED SUPPORT ANGLE WITH HARDENED
BOTTOM CORNERS MAY WASHER (TYP. WASHER (TYP. |
BE CLIPPED 50 x 50 TOP AND BOTTOM} TOP AND BOTTOM) |
TO AID DRIVING—\ |
I
07 I |
19.1 DIA. HOLE, EID HI=HHE | EH= m=m=nn |I El==
OPTIONAL FOR HANDLING 100 200 Iyl Lyl |
DURING GALVANIZING i N | | |
- - . r |: (ol I |' |—| |
76. 2 59. 2 310 |1y Llgll |,4 I i
< % \/ —'—r’hr’—'— |
(R (R [N |
STRUCTURAL SHAPE POST (STEEL) = = L !
MODIFIED ARTBA P-4-76 1 LI L LI |
I
1830 | | 1830 |
i f i A—a——
12.7 DIA. HOLES FOR MIO x 191 ELEVATION
MACHINE BOLT AND NUT WITH 2
FLAT WASHERS (1 WASHER ON
POSTS WITH REFLECTIVE TAB) 16 EXPANSION JOINT SPLICE DETAIL
STEEL POST
(SEE DETAIL)
y REFLECTORIZED TYPE
Il (HIGH INTENSITY)
MI2 x 38 SHEETING
202 /_MACHINE BOLT 102
E'Ejé—;-é & NUT WITH 2
FLAT WASHERS 14 GAGE, 1.9 mm
EDGE L Ef/ 11.1 DIA. HOLE !
OF 16 THICK (GALV. )
TRAFFIC
e ' '83.5 TACK WELD M20 8 ~22.2 135 x 690 NOTES:
. ~ - X
38 fe— = 10 BEVEL HEX NUTS (TYP.) DIA. HOLES X 16 BAR (2 USE RAIL IN MINIMUM NOMINAL LENGTHS OF 5.49 m
— L« 230 APPROX. 6 127 ACRE! REQUIRED EACH UNLESS APPROVED BY THE ENGINEER.
RAIL WIDTH e F~- - - - INSTALL EXPANSION JOINTS ON ALL BOX BEAM
NORMAL o o o © o © 135 INSTALLATIONS GREATER THAN 90 m IN LENGTH AT
SLIgL?I'__‘[EgR . INTERVALS NOT TO EXCEED 150 m.
e L________________
REFLECTIVE TAB ATTACH REFLECTIVE TABS TO EVERY FOURTH POST
79 | 7 SPACES AT 76 = 532 | 79 (r.32 m TYP. ).
T T
I 76 127 x 89 x 9.5 L 690
VARIABLE H——I
SLOPE . !
1 Iso ! SPLICE PLATE
76.2 x 12.7 SLOT - .
%k WIDENING IS REQUIRED IF —A/ MODIFIED ARTBA RE-11-73
FINISHED SHOULDER IS _A 76.2 x 15.9 SLOT
LESS THAN 0.6 m FROM ]_ ET—E
THE TRAFFIC LANE. : DETAILED DRAWING
s REFERENCE DWG. NO.
STANDARD SPEC. _
SECTION 606 606-50
SECTION A-A STANDARD BOX BEAM SUPPORT ANGLE BOX BEAM
MODIFIED ARTBA P-5-76 GUARDRAIL
ALL DIMENSIONS ARE MILLIMETERS EFFECTIVE: AUGUST 1999
tmm) UNLESS OTHERWISE NOTED.
MONTANA DEPARTMENT \ MONTANA
ﬁof TRANSPORTATION -cwo




BOX BEAM GUARDRAIL

14.70 m BOX BEAM TERMINAL SECTION

(DTL. DWG. NO. 606-50)

1315 PC 323098 PC_32307A PC 323108
915 . 810 300 COMPOSITE TUBE OUTER TUBE COMPOSITE TUBE
T T I T T - I I I , —
=] [0 oo o] =] =T = D 3NN N N AN NN NN SNSRI ==~ 55 [
TYPICAL RAIL SPLICE, NOT NO HARDWARE 3860 || 1830 170 | 300
INCLUDED IN COST OF CONNECTIONS J L AR SPACE
TERMINAL SECTION (SEE AT POST 5
DTL. DWG. NO. 606-50) 250
7315 655
|
PLAN
| e anchorace :SEEYT
(SEE DTL. DWG. NO. 606-56)
PC 32306A PC 32301A |
TELESCOPING SECTION , 1220 , INTERMED IATE . 2435 , |
r r [ | SPACER [ | | ]
=20, o =TT =T TF
I - I I 1 NN N N N N N A N N NN AR NNy 33 oo |
s B o
I I PC 32305A | I |
| | BREAKAWAY TENSILE | 2[
I CONNECTOR |
! / GROUND LINE ! | 04
I I I I I I I I [ L |
i i i i i) i i i N L
I I I Il I L1 see otL. owe. No. I/l Ll - ] |
[ [ [ [ [ [ 606-56 FOR POST (| [ | |
Il Il Il I I I ATTACHMENT DETAILS I I |
I I I Il I I Ca Ll | | |
L L L L L L L L N N
! ! ! i i I I I |1 2954 |
| 1830 | 1830 | 1830 | 1830 | 1830 | 1830 | 1830 | 835 | |J 1905 L |
T T T T T T T T T 1
POST ® POST D POST ® POST ® POST @ POST @ POST @ | :_Jl :_Jl
[ PosST D |
S |
ELEVATION
10.98 m 4.63 m
915 10 065
COMPACT SLOPES TO MEET THE 3:1 OR
DENSITY REQUIREMENTS OF STANDARD FLATTER
SPECIFICATION SECTION 203. 03. )
g
('
° 1520
10: 1 OR T
FLATTER § 10:1 OR
610 WIDENING (DTL. o FLATTER
DWG. NO. 606-50) 15° MAX.

230 APPROX.
RAIL WIDTH

POST

NOTES:

PLACE A SELF-ADHESIVE OBJECT MARKER ON
THE FACE OF THE NOSE ASSEMBLY, HAVING
ALTERNATING RETRO-REFLECTIVE BLACK AND
YELLOW STRIPES SLOPED DOWNWARD AT AN
ANGLE OF 45° TOWARDS THE SIDE ON WHICH
TRAFFIC IS TO PASS.

DO NOT FLARE THE WY-BET TERMINAL SECTION.

GUARDRAIL WIDENING

355 APPROX. RAIL WIDTH

\EDGE OF SHOULDER OR FACE OF GUARDRAIL

—l———  TRAFFLC

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SECTION 606 606-55
WY-BET
BOX BEAM

TERMINAL SECTION

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




M8 x 191 HEX
BOLT WITH ONE

FLAT WASHER

PC 32312G
REFLECTIVE CHANNEL

AND HEX NUT PC_32306A
//r_Hss 152 x 152 x 4.8
L] | Ly, |
_____ e
(I
202 LI
_____ B |
E’ |
MI2 x 38 HEX I
BOLT WITH 2 Il PC 9640G
710 ;hSTHngnE$s 1l POST ANGLE
1l
Il
PC 325154 Il
STEEL POST Il
Il
Il
Il
1l
([l
([l
Il II1
N als
[ 1
([l
' u I
POST ATTACHMENT DETAIL
(TYP. AT POSTS 6, 7 AND 8)
PC 32307A
178 x 178 x 3.2
OUTER TUBE
i
A N
202 < :": <
Il
Ny
- — ol
2 ~MI2 x 38 H
HEX BOLT WITH I PC 96416
723 iNELGEXWQS¥ERS I SHELF ANGLE
Il
1l
PC 32515A Il
STEEL POST I
1l
1l
Il
1l
(]
(]
Il II]
N 902

POST ATTACHMENT DETAIL

(TYP. AT POSTS 2,

3 AND 4)

pC 323074 BILL OF MATERIAL
PC 32306A 178 x 178 x 3.2 PC QTY DESCRIPTION
HSS 1 | a, TER T
55 152 x 152 x 4.8 OUTER TusE 706G 1 PIPE SLEEVE, 50 DIA. x 150
_____ et 7216 1 PLATE WASHER, 75 x 100 x 10
I | 7226 1 NOSE RESTRAINT CABLE BRACKET
11 I <5> 7366 2 STEEL TUBE, 152 x 203 x 1525
————— L L I ) R 7666 2 SOIL PLATE, 460 x 610 x 6
— _ _ _ _ _ _ _ | TR 00 T74A 1 SLOTTED BEARING PLATE
h 30006 1 CABLE ASSEMBLY
I 152 31486 2 6 DIA. x 51 LAG SCREW
710 Il 32406 3 M8 ROUND WASHER
PC 32305A 32 DIA. x 915
I BREAKAWAY TENSILE ALL THREAD ROD 32456 3 M8 HEX NUT
I CONNECTOR WITH 2 HEX NUTS 32546 3 10 DIA. x 38 LAG SCREW
I EACH END
PC 149594 f 32556 5 MIO ROUND WASHER
STEEL POST I 3264G 2 10 DIA. x 127 LAG SCREW
It 33506 4 MI& HEX NUT
I 34786 4 MI6 x 191 HEX BOLT
1l 37006 4 M20 ROUND WASHER
0o 37106 2 M20 HEX NUT
o 40446 4 32 DIA. HEX NUT
o 40668 1 WOOD POST, 150 x 200 x 1080
I, 915 41068B 3 RUBBER PAD, 38.1 x 88.9 x 101.6
Vv 41926 4 6.4 mm CABLE CLAMP
Vv L 43006 18 | M12 ROUND WASHER
- 43036 9 M12 HEX NUT
ol 43086 | 9 | MI2 x 38 HEX BOLT
47196 2 M20 x 254 HEX BOLT
49026 2 M24 ROUND WASHER
POST ATTACHMENT DETAIL 49036 4 M24 HEX NUT
(POST 5) 50446 1 ARCRAFT CABLE, 6.4 DIA. x 2080
50926 2 6.4 mm AIRCRAFT CABLE THIMBLE
51886 3 M8 x 191 HEX BOLT
54236 1 32 DIA. x 915 ALL THREAD RQOD
4 POST ANGLE, 127 . K
BC 41826, BC 5044C, 96406 3 0s GLE, 127 x 89 x 9.5 x 115
AND PC 50926 A-<———————7 96416 3 SHELF ANGLE, 115 x 3.2 x 486
NOSE RESTRAINT PC 41068 96426 1 SHELF ANGLE, 115 x 3.2 x 283
CABLE ASSEMBLY RUBBER PADS [ RCRZI0A Ly J x x
\ 9852A 1 STRUT AND YOKE ASSEMBLY
| —_— — I S : 14959A 1 1625 mm STEEL POST
\\\\\\\\ lE—E=- §\E:| 32300A 1 WY-BET NOSE ASSEMBLY
2 N N N i | — 32301A 1 HSS 152 x 152 x 250 INTERMEDIATE SPACER
[ Sy = \ lo [} 32305A 1 BREAKAWAY TENSILE CONNECTOR
32306A 1 HSS 152 x 152 x 4.8 TELESCOPING SECTION
PC 722G NOSE 25E8g4§§GLE__// ’ | 32307A 1 OUTER TUBE
RESTRAINT BRACKET PC 30006 _T | PC 774A 323098 1 152.4 0.D. x 6.4 x 3860 COMPOSITE TUBE
BEARING PLATE
CABLE 2 AT TACHED 10 POST 323108 1 152.4 0.D. x 3.2 x 1830 COMPOSITE TUBE
EgoaﬁgngRuT ASSEMBLY WITH 6 DIA. x 51 323126 3 REFLECTOR CHANNEL
CC LAG SCREWS 325154 6 1625 mm STEEL POST
- ¥ ot
| | PC 706G h H \————M24 HEX NUTS WITH
| | M20 x 254 HEX PIPE SLEEVE | | ONE FLAT WASHER
i | BOLT WITH 2 FLAT M h (EACH END)
WASHERS AND HEX | |
I | NUT (TYP.) I | PC 721G
| | ||I I| PLATE WASHER 10 DIA. x 38
_ L_ LAG SCREW WITH
—f===h- —g===5 - ONE FLAT WASHER
I [ 2 ~MI6 x 191 I [
I | HEX BOLT AND PC 7666 i I F
| | HEX NUT (TYP.) SOIL PLATE I | 10 DIA, x 127
i | (TYP. ) I | LAG SCREW WITH
I | I | ,// ONE FLAT WASHER
PC 7366 _
A FOUNDATION A= |E|" .
A TUBE (TYP.) N ALL DIMENSIONS ARE MILLIMETERS
\ tmm) UNLESS OTHERWISE NOTED.
‘ 1905 ‘ PC 4066B WOOD _____///’

END ANCHORAGE ASSEMBLY

BREAKAWAY POST

_4\/__

SECTION A-A

DETAILED DRAWING

SECTION 606 606-56
WY-BET BOX

BEAM TERMINAL
SECTION DETAILS

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




NOTE:

NUTS ARE OF THE HEAVY HEX TYPES. INSTALL BOLTS
TO DEVELOP AN ULTIMATE PULL OPEN STRENGTH FROM

2225 N TO 4450 N APPLIED IN A DIRECTION NORMAL TO

SCHEDULE OF HARDWARE
DESIGNATION DESCRIPTION DTL. DWG. NO.
F-1-76 M8 HOOK BOLTS 606-82
F-3( )-76 M16 BUTTONHEAD BOLT AND NUT 606-82
F-8-76 M16 HEX BOLT AND NUT 606-82
F-100 }-79 M20 HEX BOLT AND NUT 606-82
F-12-73 RECTANGULAR PLATE WASHER 606-84
F-13-73 STEEL WASHER FOR MI6 BOLT 606-84
F-34-T6 PIPE SLEEVE 606-84
F-35-76 STEEL WASHER AND NUT FOR M24 BOLT 606-84
F-37-76 CABLE ASSEMBLY 606-86
F-38-79 END PLATE 606-84
P-1-76 STRUCTURAL SHAPE LINE POST (STEEL) 606-92
P-2-79 END POST FITTINGS 606-90
P-46-76 BENT PLATE LINE POST (STEEL) 606-92
RE-1-76 19.1 DIA. WIRE ROPE (3 x T} 606-94
RE-3-73 W-BEAM 606-88
RE-5-76 W-BEAM END SECTION (FLARED) 606-88
RE-7{610)-79 W-BEAM END SECTION (BUFFER) 606-88
RE-8-79 W-BEAM TERMINAL CONNECTOR 606-88
RE-71-79 ANCHOR PLATE 606-86

% SEE ARTBA TECHNICAL BULLETIN NO 268-B

(AGC STANDARD FORM NO.

131) "A GUIDE TO

STANDARDIZED HIGHWAY BARRIER RAIL HARDWARE."

ALL DIMENSIONS ARE MILLIMETERS
{mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 606 606-80

SCHEDULE OF
GUARDRAIL HARDWARE

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD

THE LONGITUDINAL AXIS OF THE POST.

ALTERNATE M8 HOOK BOLT
F-1-76

l\ll\\

\\\\\ ‘\\lllll\

i

UL \l\\

|

M16 OVAL SHOULDERED
BUTTONHEAD BOLT

L THREAD LENGTH
31 FULL
51 38 MIN,
241 44 MIN,
457 63 MIN.
635 51 MIN,

RECESS ONE OR

BOTH SIDES X‘
N

1
-
|

M16 RECESS NUT
F-3( )-76

M8 ROUND BEND
HOOK BOLT

M8 HEX BACKING
NUT OR APPROVED
SHOULDER

M8 ALTERNATE
TYPE ROUND
BEND HOOK BOLT,
NO BACKING NUT
REQUIRED

L

\\\\\\l\

Mi6 HEX BOLT

_
£t
]
Mi6 HEX NUT
F-8-76

-m\u
=

i

\

M20 HEX BOLT

L THREAD LENGTH
38 FuLL

114 51

191 51

241 51

M20 HEX NUT

STEEL WASHER FOR M20 BOLT
F-10¢ )-79

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-82

GUARDRAIL HARDWARE

ALL DIMENSIONS ARE WILLIMETERS ;
tmm) UNLESS OTHERWISE NOTED. EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




NOTE:
CONFORM WASHER TO THE REQUIREMENTS
OF AASHTO M 180.

17.5 x 25.4 SLOTTED HOLE
-\ 38.1

o e

I
76.
8.2 *H«ms (APPROX. BASE

METAL THICKNESS)

RECTANGULAR PLATE WASHER
F-12-73

NOTE:
-1 SLEEVE CONSISTS OF 50 mm
GALVANIZED STANDARD PIPE,
CONFORMING TO THE REQUIREMENTS
OF ASTM A 53,

T
|
|
|
|
Il |1s0
|
|
|
|
|

POST SLEEVE
F-34-76
7T\
- NOTE:
\\ /)

STEEL WASHER FOR M16 BOLT

F-13-73
I 60 ]
I
L 0 ] fo
[
!
| 27.0
./ DIA.
80 —-— —-1-
, 40
|
|
|
|
30
NOTE:

END PLATES ARE TO CONFORM TO THE REQUIREMENTS
OF ASTM A 36M AND BE GALVANIZED IN ACCORDANCE
WITH AASHTO M 111 (ASTM A 123M).

END PLATE
F-38-79

NUTS ARE TO CONFORM TO THE REQUIREMENTS

1980 \ '
177.8 , 68.3  133.4
19.1 DIA. CABLE T0
9.5 ’-'-‘ 9.5 BE SWAGE CONNECTED
, 3 ¢ Y snsssssansnens
2544
.3 T—31.8 Z

19.1 DIA. (6 x 19)

STANDARD SWAGED FITTING GALVANIZED CABLE

AND STUD (STUD THREADED
ENTIRE LENGTH)

NOTES:

FOR RELATED FASTENER HARDWARE SEE F-35-T76 THE STUD IS TO CONFORM TO THE REQUIREMENTS
AND F-38-79. OF ASTM A 449 AND BE GALVANIZED IN ACCORDANCE
WITH ASTM A 153M. THE THREADS MUST HAVE A
CLASS 2A FIT BEFORE GALVANIZING. PRIOR TO
GALVANIZING, MILL A 9.5 mm SLOT INTO THE STUD
END FOR THE LOCKING PIN.

MACHINE THE SWAGED FITTING FROM HOT-ROLLED
CARBON STEEL, CONFORMING TO THE REQUIREMENTS
OF ASTM A 576, GRADE 1035, AND ANNEAL
SUITABLE FOR COLD SWAGING. GALVANIZE THE
SWAGED FITTING IN ACCORDANCE WITH ASTM A 123M WIRE ROPE IS TO CONFORM TO THE REQUIREMENTS OF
BEFORE SWAGING. DRILL A LOCK PIN HOLE TO AASHTO M 30 AND BE 19.1 mm PREFORMED, 6 x 19,
ACCOMMODATE A 6.4 mm, PLATED SPRING STEEL WIRE STRAND CORE OR INDEPENDENT WIRE ROPE CORE
PIN THROUGH THE HEAD OF THE SWAGED FITTING (IWRC}, GALVANIZED, RIGHT REGULAR LAY,
TO RETAIN THE STUD IN THE PROPER POSITION. MANUFACTURED OF IMPROVED PLOW STEEL WITH A
AFTER GALVANIZING THE HEAD MAY BE TAPPED MINIMUM BREAKING STRENGTH OF 190.4 kN.
0.6 mm QVER THE ANSICLASS 2B TOLERANCE.
THE SWAGED FITTING, STUD AND NUT (F-35-76)
MUST DEVELOP THE BREAKING STRENGTH OF THE
WIRE ROPE.

CABLE ASSEMBLY

OF ASTM A 325M AND WASHERS ARE TO BE MADE
OF STEEL; GALVANIZE BOTH IN ACCORDANCE WITH

AASHTO M 232M (ASTM A 153M). AFTER GALVANIZING,

THE PITCH DIAMETER OF THE NUT MAY BE TAPPED

M24 HEX NUT

0.6 mm OVER THE ANSICLASS 2B TOLERANCE.

WASHERS ARE TO MEET THE DIMENSIONAL
REQUIREMENTS OF ANSIB27.2 TYPE A PLAIN

WASHERS.

NO PUNCHING, DRILLING OR

CUTTING IS PERMITTED AFTER GALVANIZING.

STEEL WASHER FOR M24 BOLT
F-35-76

ALL DIMENSIONS ARE MILLINMETERS
{mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

REFERENCE
STANDARD SPEC.
SECTION 606

DWG. NO.
606-84

GUARDRAIL HARDWARE

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD

F-37-7¢6
T T
sol [ [ ]
| |
T ‘q}‘|—‘_|“¢§ 41,
! | I ' N—19.1 DA, (TYP)
102 | | | |
|l |
T é— - é
| | |
| 50+
406 1oz 1, : : 1 [™—Bent PLATE
———ér—L——l——é>
| | | | NOTES:
| |
102 o il o ANCHOR PLATES ARE TO CONFORM TO
| | THE REQUIREMENTS OF AASHTO M 183M
R ! (ASTM A 36M) AND BE GALVANIZED IN
T ?— -=-H —?— ACCORDANCE WITH AASHTO M 111
| I (ASTM A 123M).
50
' I NO PUNCHING, DRILLING OR CUTTING

IS PERMITTED AFTER GALVANIZING,

ANCHOR PLATE

RE-71-79
DETAILED DRAWING
REFERENCE DWG. NO.
STANDARD SPEC.
SECTION 606 606-86

GUARDRAIL HARDWARE

ALL DIMENSIONS ARE MILLIMETERS EFFECTIVE: AUGUST 1999

tmm} UNLESS OTHERWISE NOTED.
MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




— 10 GAGE (3.5 mm THK.) OR
12 GAGE (2.7 mm THK.)

23.8 R

143
TOLERANCE
311.2 (0.0, +4.8)

(+4.8)

§€ POST BOLT SLOT
|

108 = IF_ - rso<-s,+3o>

—— I
POST BOLT SLOT
$ : | : @ 19.1 x 63.5
! |
|
< 1SS :
S
SPLICE BOLT SLOT
CP' i ICP'I23.0><25.5
50(-5, +30)J ——1“ 108
216
W-BEAM
RE-3-73

610

CONTOUR TO FIT DIA.

OVER RE-3-73
30.(\

F——F
_’| 215.9 1 190.5
57.2

3.2 M (APPROX. )

— SLOTTED HOLES
23.0 x 28.6

W-BEAM END SECTION (BUFFER)
RE-T7(610)-79

698. 5

158.0 540.5

317.5 LAP

¢ POST |
BOLT SLOT \——

O e

108 108

|<—>

SPLICE BOLT SLOT
23.0 x 28.6

e

155.6 J

311.2 -——,ﬁ X
155.6| | |

50*] i—— |

POST BOLT SLOT
19.1 x 63.5

W-BEAM END SECTION

(FLARED)

RE-5-76

CROSS-SECTION IS TO
REST WITH RE-3-73

NEUTRAL AXIS

8s. TIF_.E z _j+ T

| 762. 0

.
183. 0 579.0
108 102
75> | i BoaaN i 50
= = ~ )
— — 1 1 89
— 3102
- = 89
1 1 1
25.4 DIA. HOLES

23.0 x
76.2 SLOTS

19.1 x 63.5 POST
BOLT SLOT (OPTIONAL }

W-BEAM TERMINAL CONNECTOR

RE-8-79

254.0

DETAILED DRAWING

REFER
SECTION

ENCE DWG. NO.

STANDARD SPEC.

606

606-88

ALL DIMENSIONS ARE MILLIMETERS

GUARDRAIL HARDWARE

tmm) UNLESS OTHERWISE NOTED. EFFECTIVE: AUGUST 1999

% OF TRANSPORTATION

MONTANA DEPARTMENT \ MONT ANA
CADD

SEE DETAIL A FOR
CAP DETAIL

M8 HEX BOLT WITH
NUT AND WASHER

21.6 DIA. HOLES FOR M20 BOLTS,
114 LONG WITH NUTS & WASHERS
(SEE F-10-79)

200

TYPICAL LINE POST
(SEE P-1-76)

58. 73

82.54

FITTINGS ON END POST

44 x 32 x 3.2 x 60 L\———

] g~

I_J 76
g m— |‘=[
]

N

12.7 x 12.7 x 50 BAR—/

DETAIL A

END POST FITTINGS
P-2-79

NOTES:

ANGLES AND PLATES ARE TO CONFORM TO AASHTO M 183M
(ASTM A 36M) AND BE GALVANIZED IN ACCORDANCE WITH
AASHTO M 111 (ASTM A 123M).

BOLTS AND NUTS ARE TO CONFORM TO THE REQUIREMENTS OF
ASTM A 307 AND A 563M, CLASS A OR BETTER, RESPECTIVELY.
WASHERS ARE MADE OF STEEL, MEETING THE DIMENSIONAL
REQUIREMENTS OF ANSIB27.2 TYPE A NARROW WASHER.
GALVANIZE BOLTS, NUTS AND WASHERS IN ACCORDANCE WITH
ASTM A 153M,

WELDING IS TO CONFORM TO THE CURRENT REQUIREMENTS OF
THE AMERICAN WELDING SOCIETY STRUCTURAL WELDING CODE,
A.W.S. DI I

NO PUNCHING, DRILLING, CUTTING OR WELDING IS PERMITTED
AFTER GALVANIZING.

™~ BEND OVER AFTER
CABLE IS INSTALLED

1
_\—@_ 12.7 DIA. HOLE

102 x 76 x 6.4 x 200 L

SECTION A-A

32+ I—-/—m.z x 4.76 x 660 CAP
N 89 | [™~—¢6.4 R

ALL DIMENSIONS ARE MILLIMETERS
tmm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 606 606-90

CABLE GUARDRAIL HARDWARE

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD




HOLES IN THIS 89
FLANGE REQUIRED 9.5 (£3.2)
—H - 7 ONLY FOR ALTERNATE

HOOK BOLTS

76

890
f ' L
A

9.5 DIA, (TYP.)

T 6.1 wneALVANIZED
_1 THICKNESS )
1600 SECTION A-A
6 \50-280
6V50-280 200 x 610 x 6 PL.——_ |
NOTES:
610
L POSTS AND POST PLATES ARE TO CONFORM TO
THE MECHANICAL REQUIREMENTS OF AASHTO
M 183M (ASTM A 36M) AND BE WELDED TO
MEET THE CURRENT REQUIREMENTS OF THE
ggTZE%PCEUDRNSEORS MAY AMERICAN WELDING SOCIETY STRUCTURAL WELDING
200 x 6 / BE CLIPPED 50 X& CODE, A.W.S. DI.1. GALVANIZE FABRICATED
BENT PLATE POSTS IN ACCORDANCE WITH AASHTO M 111
(ASTM A 123M).
—1 NO PUNCHING, DRILLING, CUTTING OR WELDING
| IS PERMITTED AFTER GALVANIZING.
6 100
i S 6 _1

125.4 |74.6
85.6

BENT PLATE LINE POST (STEEL)
P-46-76

9.5 DIA. (TYP.)

REQUIRED ONLY 89
- FOR ALTERNATE
HOOK BOLTS 7 NOTES:
6
. 890 ALL HOLES ARE 9.5 mm EXCEPT
AS NOTED.
76
o4 WELDING IS TO CONFORM TO THE
REQUIREMENTS OF THE CURRENT
7= S75 x 8 kg/m < AMERICAN WELDING SOCIETY
- ¢ —Iil— STRUCTURAL WELDING CODE,
L; |I ;J A.W. S, DI. L,
1600 :| NO PUNCHING, DRILLING, CUTTING
I | I OR WELDING IS PERMITTED AFTER
GALVANIZING.
6 N50-280 : 1 :
>eBso—zeo 200 x 610 x 6 PL. | POSTS AND POST PLATES ARE TO
X x ~ | lI | CONFORM TO AASHTO M 183M (ASTM
(L A 36M) AND BE GALVANIZED IN
P ACCORDANCE WITH AASHTO M 111
R 610 (ASTM A 123M).
T
[ |: |
BOTTOM CORNERS MAY [
BE CLIPPED 50 x L
50 TO AID DRIVING‘\ 1
I
19.1 DIA. HOLE, N L7
OPTIONAL FOR HANDLING . ALL DIMENSIONS ARE MILLIMETERS
. DURING GALVANIZING tmm) UNLESS OTHERWISE NOTED.
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76.2 59.2 STANDARD SPEC. _
SECTION 606 606-92
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EFFECTIVE: AUGUST 1999
MONTANA DEPARTHENT \HONT ANA
OF TRANSPORTATION CADD

STD. TURNBUCKLE, 305 TAKE-UP

114.3
THREADS 190 190

M20 ANSIB27.2

FLATTEN 30 mm FOR WRENCH

SPRING (GALV.) WIRE ~ 14.3 DIA. MIN.

LONG SPRING STOP

[CABLE ANCHOR WEDGE

WIDE TYPE A PLAIN
STEEL WASHER

- —_—
20 DIA.
M20 SO. NUT (GALV.) FLATTEN THREADS
30 mm FOR
1

WRENCH 635

N \Y|

\19.1 DIA. WIRE ROPE

M20 SQ. NUT (GALV.)

R.H. = RIGHT HAND COMPENSATING CABLE END ASSEMBLY
L.H. = LEFT HAND
STD. TURNBUCKLE, 305 TAKE-UP FLATTEN 30 mm FOR WRENCH
, 455
M20 ANSIB27.2 FLATTEN 30 mm WEDGE (CAST STEEL
WIDE TYPE A PLAIN FOR WRENCH OR MALL IRON}
STEEL WASHER
———
19.1 DIA. WIRE ROPE
M20 SO. NUT (GALV. )
THREADS | 190 120 | 190 CABLE END (CAST STEEL
e e — ™ OR MALL IRON}
r+—60
280 R. H.
TURNBUCKLE CABLE END ASSEMBLY
46. 8
1.1
i 5
_ 21.4 > 14.3
X .
19.1 DIA, - 3 x 7 WIRE ROPE 5.2 R (TYP.)
3.2
WEDGE DETAIL
19.1 DIA. WIRE ROPE
RE-1-76
NOTES:
WIRE ROPE AND CONNECTING HARDWARE ARE TO CONFORM TO THE REQUIREMENTS OF AASHTO M 30
CLASS A, 19.1 mm ROPE. CONNECTING HARDWARE MUST DEVELOP THE FULL STRENGTH OF A
SINGLE CABLE (111.2 kN). CAST STEEL COMPONENTS ARE TO CONFORM TO THE REQUIREMENTS
OF AASHTO M 103M (ASTM A 27M). MALLEABLE IRON CASTINGS ARE TO CONFORM TO THE
REQUIREMENTS OF ASTM A 4TM.
AT ALL LOCATIONS WHERE THE CABLE IS CONNECTED TO A CABLE SOCKET WITH A WEDGE TYPE
CONNECTION, CRIMP ONE WIRE OF THE WIRE ROPE OVER THE BASE OF THE WEDGE TO HOLD IT
FIRMLY IN PLACE.
ALL DIMENSIONS ARE MILLIMETERS
COMPENSATING DEVICES ARE TO HAVE SPRING CONSTANTS OF 78.8 N/mm,PLUS OR MINUS 8.8 fmm) UNLESS OTHERWISE NOTED.
N/mm, AND PERMIT A TRAVEL OF 150 mm PLUS OR MINUS 25 mm.
DESIGN SOCKET BASKETS FOR USE WITH THE WEDGE DETAILED IN THIS DRAWING. DETAILED DRAWING
REFERENCE DWG. NO.
ALTERNATE HARDWARE DESIGNS WILL BE CONSIDERED FOR APPROVAL PROVIDED THEIR CONNECTION STANDARD SPEC.
DETAILS, FOR THE PURPOSE OF MAINTENANCE SUBSTITUTIONS, ARE COMPATIBLE WITH THE DETAILS SECTION 606 606-94

OF THIS DRAWING AND THEIR OPERATING CHARACTERISTICS ARE SIMILAR TO THOSE OF THE

HARDWARE IN THIS DRAWING.

THREADS OF EXTERNALLY THREADED PARTS ARE TO BE UNC, CLASS 2A TOLERANCE (ANSIB1.1).
INTERNALLY THREADED PARTS ARE TO MEET THE DIMENSIONAL REQUIREMENTS OF ASTM A 563M.

CABLE GUARDRAIL HARDWARE

EFFECTIVE: AUGUST 1999

MONTANA DEPARTMENT \ MONT ANA
OF TRANSPORTATION CADD
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